
 

1. Introduction 

A great paradox emerges when one compares public perceptions of climate change and its associated 

impact on the environment with the literature on consumption sustainability. In the former, survey after 

survey conducted around the world suggests that most individuals do accept that climate change is real 

and most express at least some level of concern about it (Brechin and Bhandari, 2011; Krosnick et al., 

2000; Leviston and Walker, 2012; Nisbet and Myers, 2007; Uzzell, 2000). Moreover, when questioned, 

many individuals also appear to be willing to act on these concerns. For example, a recent OECD survey 

found that more than 60 per cent of 12,000 households would be willing to pay extra for energy from 

renewable resources (OECD, 2011). Yet there appears to be a yawning gap between these environmental 

concerns and the propensity to act on these concerns by adopting sustainable consumption practices 

(Gifford et al., 2011). Indeed, there is a general consensus that contemporary consumption patterns are 

both highly unsustainable and path dependent in a manner that renders them difficult to change via social 

information campaigns (Myers and Kent, 2003; Røpke, 1999). This “value-action gap” represents a key 

barrier to effective behavioral climate change adaptation (Brown and Cameron, 2000, Dietz et al., 2009, 

Gifford et al., 2011), since the voluntary adoption of sustainable consumption practices has the potential 

to greatly reduce household carbon emissions (Dietz et al., 2009).  

We empirically investigate what role discretionary time plays in influencing this value-action gap. 

Discretionary time is conventionally defined as the time that is not spent on working production or 

personal care (Goodin et al., 2005). We contend that discretionary time has a twofold effect on the 

individual’s tendency to adopt sustainable consumption practices. With regard to satisfying the 

individual’s given preferences for sustainable consumption practices, discretionary time acts as a direct 

constraint on the fulfilment of these preferences in that many of such practices require time that agents 

do not possess. Second, we argue that discretionary time also has an important indirect effect on 

behaviour by impacting the process through which preferences are formed. By reducing the amount of 

time individuals have to reflect on their personal values and concerns about climate change, a lack of 

discretionary time will inhibit the extent to which values and concerns are reflected in consumption 

preferences. This indirect “preference adaptation” effect is different from the first effect since it suggests 

that discretionary time not only influences the extent to which consumer prefer sustainable goods, but 

also the extent to which their preferences are aligned with their personal values in the first place. This 

hypothesis is consistent with the literature in psychology on individual differences in stress adaptation 

(Lazarus and Folkman, 1984) and time orientation (Zimbardo and Boyd, 1999). Evidence for this 

‘adaptation effect’ will help shed new light on the precise manner in which consumption patterns appear 

to be locked in by contemporary norms that are widely prevalent in developed economies.  

We use data collected by psychologists in Australia on climate change attitudes and behavioral 

responses to both study the relationship between individual’s concern about climate change and their 

behaviour, as well as develop a measure of the value-action gap. As far as we are aware, while much has 



been written about the value-action gap, this paper develops one of the first empirical measures of this 

social phenomenon across a wide area of sustainable consumption practices that enables us to conduct 

multivariate analyses to identify key contributors to the value-action gap across a wide range of 

consumption domains. Previous studies of the value-action gap have not engaged in much empirical 

analysis (Blake, 1999; Kollmus and Agyeman 2002) or have only examined the value-action gap with 

respect to one individual consumption practice, thus neglecting the possibility the consumer may 

substitute between different sustainable consumption practices (Chung and Leung, 2007; Flynn et al., 

2009). We measure the gap as the standardized difference between individuals’ overall concern about 

climate change, on the one hand, and their propensity to engage in a wide range of surveyed sustainable 

consumption practices, such as engaging in water conservation and using florescent light-bulbs, on the 

other. Controlling for household income and a range of socioeconomic factors, our results provide 

evidence that discretionary time both directly constrains the satisfaction of pro-environmental preferences 

and also indirectly moderates the influence that the individual’s concern about climate change has on in 

shaping their preferences. 

The paper is structured as follows. Section 2 discusses the origins of the value-action gap and the 

various factors that are thought to inhibit the emergence of more sustainable consumption patterns. 

Section 3 discusses the relevant theory that underpins the hypotheses which describe how the lack of 

discretionary time has a twofold impact on the individual tendency to adopt sustainable consumption 

practices. Section 4 describes the data and empirical estimation methodology, while Section 5 presents the 

results. Section 6 concludes.   

2. Background 

The U.K.’s Sustainable Development Commission defines the value-action gap as “the observed disparity 

between people's reported concerns about key environmental, social, economic or ethical concerns and 

the lifestyle or purchasing decisions that they make in practice” (2006:63). In other words, people express 

concern about the environment, but often display little commitment to change their behaviour 

accordingly (Barr, 2006; Blake, 1999; Flynn et al., 2009). The consistency and pervasiveness of expressed 

concern about the environment is impressive. To illustrate, in the Australian data analyzed below, we 

found that 86% of the 2010 sample reported some level of concern about climate change, with 42% 

believing it is “a serious problem right now”. Self-reported motivation was strong, with 64% being 

prepared to greatly reduce their energy use. Despite this, only a minority were engaging in most of 15 

environmentally sustainable behaviours (Reser et al., 2012A). The existence of this gap suggests there are 

fundamental barriers inhibiting people from acting on their concerns.  

This phenomenon is highly relevant to the debate in ecological economics relating to why existing 

unsustainable consumption patterns appear to be “locked-in” and relatively difficult to change (Røpke, 

1999; Schwom and Lorenzen, 2012; Shove, 2010). Several factors are thought to contribute towards this 

lock-in, including growing affluence (Myers & Kent, 2003), new goods and technologies (Safarzyńska and 

van den Bergh, 2010), social norms (Røpke, 1999), individual habits (Maréchal, 2010), and “tragedy of the 



commons” scenarios (Wagner, 2006). Many account for lock-in by emphasizing the role of social 

influences in shaping both individual attitudes and the available information that consumers have to act 

on their environmental concerns (Hamilton, 2010; Røpke, 1999; Reisch, 2001; Shove, 2010). Through 

social interactions and media exposure, certain values, such as individualism, become deeply embedded 

within the individual’s psyche and lifestyle, rendering their consumption patterns relatively hard to 

change. Beyond shaping the underlying values, the social environment also influences what information 

consumers have to develop strategies and lifestyles that reflect their environmental concerns (Buenstorf 

and Cordes, 2008; Jager et al, 2000).  

Others argue that wider economic and technological constraints are more relevant factors responsible for 

this lock-in (Beddoe et al., 2009; Safarzyńska and van den Bergh, 2010; Sanne, 2002). In particular, Sanne 

argues that contemporary consumers may be willing and do actively desire to achieve more sustainable 

consumption patterns, but are prevented from doing so due to structural issues such as employment 

conditions. Other external constraints identified in the literature include: high levels of investment in 

fossil fuel technologies (Unruh, 2000) and government infrastructure and public transport planning 

processes (Spangenberg, 2002). From this perspective, more needs to be done to modify the institutional 

setting that form an important part of the consumption context (Safarzyńska and van den Bergh, 2010; 

Sanne, 2002). 

Discretionary time is one particularly interesting variable that has undergone important changes over the 

past century (Linder, 1970; Schor, 1992). Conventionally defined as the amount of time individuals have 

at their disposal apart from time dedicated to paid working, unpaid household chores (cleaning), and 

personal care (e.g. sleeping) (Goodin et al 2005),1 discretionary time has been intensively discussed ever 

since Lindner observed that although economic growth has delivered to many individuals, the amount of 

time they have to enjoy this affluence appears to have declined, resulting in a time-poor class of affluent 

consumers (Schor, 1992). 2 

The predominant approach to studying the effect of discretionary time on behaviour has thus far been to 

consider how its scarcity constrains the satisfaction of given preferences. To be clear, by preferences we 

refer to an ordering of alternative consumption choices (either commodities or activities) that reflects the 

individual’s tastes at a given point in time (Deaton and Muellbauer, 1980). In this approach, the 

discretionary time associated with an activity represents another immediate cost which the agents has to 

consider, along with the usual monetary costs. One of the first frameworks to consider the role of time is 

household production theory (Becker, 1965) which models the consumption process as one in which 

households use market goods and time to produce ‘final’ consumption goods (Biddle and Hamermesh, 

1990). This model delivers an important insight about how income affects consumption: rising household 

                                                           
1 Some argue that this conventional definition ignores the possibility that some of the time spend on these activities 
may be more than is necessary and could therefore reflect personal choices (Goodin et al., 2005) 
2 The existence of time-poor consumers appears to contradict the fact that there has been a historical downward 
trend in average working hours in most developed countries (Lee, McCann and Messenger, 2007): However, the 
average decline in average hours masks a growing inequality in the distribution of working hours across households 
(Bowles and Park, 2004; Burton and Phipps, 2007). 



income increases the opportunity cost of consumption – the more time individuals spend on 

consumption, the more income they are foregoing. Agents with high incomes will thus prefer 

consumption activities that take relatively less time.  

Within the sustainability literature, this approach has been employed to study the relationship between 

household carbon emissions and consumption behaviour (Baiocchi and Minx; 2010; Jalas, 2002,). A key 

point made here is the existence of a time ‘rebound’ effect. Whether or not incremental gains in 

discretionary time by households (via, for example, time saving innovations or reductions in travel time) 

increase or decrease their carbon footprint depends on what kind of activities consumers undertake in the 

presence of additional discretionary time (Knight et al., 2013). For example, Druckman et al. (2012) found 

that leisure activities are generally associated with lower carbon emissions than non-leisure activities. 

Thus, whether changes in time constraints foster reductions in carbon emissions depends on what 

activities households choose to undertake with incremental gains in discretionary time. Indeed, some 

studies have found that increasing leisure time leads to a larger carbon-footprint if households spend 

more time on energy-intensive and goods-intensive activities (Binswanger, 2004; Brenčič and Young, 

2009).  

Yet it is also likely that discretionary time not only represent an immediate cost constraint on given 

preferences. Rather it may influence the long run process through which individual consumption 

preferences are (re)shaped in the first place. In this regard, there has been a growing call among scholars 

in ecological economics to consider how economic conditions and social institutions not only constrain 

the satisfaction of preferences, but also influence the formation of individual preferences (Jackson et al., 

2004; Lintott, 1998; O’Hara and Stagl, 2002; Safarzyńska, 2013). Rather than viewing consumer 

preferences as fixed and identical across the population of individuals, a more realistic and accurate 

approach to studying behavior comes from adopting the view that preferences may evolve over time 

(Bowles, 1998; Witt, 2001). Thus, an important issue is to study the process through which consumers 

attain an understanding of the relative usefulness of alternative good and services that forms the basis of 

their decisions. While progress in this areas is tentative, some relatively important insights have been 

made about how the formation of preferences is linked to learning patterns (e.g. Witt, 2001), social 

interactions and expert (Earl and Potts, 2004; Schumacher, 2009), as well as the state of the market and 

the emergence of new goods and technologies (van den Bergh et al., 2000; Safarzyńska and van den 

Bergh, 2010).  In terms of the sustainability agenda, the manner in which preferences are formed plays an 

important role in understanding why consumers do or do not adopt pro-environmental behavior (van den 

Bergh et al, 2000; O’Hara and Stagl, 2002; Jackson, 2012). 

The upshot of considering preferences to be endogenous is that there is potential to identify the 

institutional settings under which pro-environmental preferences may be fostered (Norton et al. 1998). In 

particular, the literature on voluntary simplicity argues that increasing discretionary time and the work/life 

balance may help foster a less material lifestyle (Schor 1992; Etzioni 1998; McDonald et al. 2006). A 

reduced number of working hours and better work/life balance have been discussed as important 



changes through which `downshifters’ are able to recalibrate their lifestyle and reconfigure their 

consumption habits, geographic location and general worldview in a way that is more in line with their 

environmental concerns (Etzioni, 1998). Here it is emphasized that greater discretionary time help 

individuals to learn to adapt their preferences such that these preferences reflect their environmental 

values (Thøgersen, 2005).3 

3. Theory  

This section describes the theoretical framework in which discretionary time influences behaviour 

through two specific channels: as a constraint on the satisfaction of given preferences (the direct effect – 

H2) and as factor affecting the manner in which preferences come to be formed in the first place (the 

adaptation effect – H3). To do so, we first discuss why behaviour tends to be aligned with values (H1), 

which provides the theoretical underpinning for the adaptation effect (H3).  

3.1 Values shape preferences 

To investigate how discretionary time may play a role in shaping the underlying preferences, consideration 

must be given to the underlying process through which preferences come to be in the first place. The 

basic starting point of our theory is that personal values play a major role in the formation of individual 

preferences and, consequently their actions. This is a common principle is found in major theories of 

social and environmental cognition including the Theory of Planned Behaviour (Ajzen, 1991), Protection 

Motivation Theory (Rogers & Mewborn, 1975), Health Belief Model (Becker & Rosenstock, 1987), Norm 

Activation Model (Schwartz, 1977), and Value-Belief-Norm theory (Stern, 2000). While, the term ‘value’ 

has varied meanings, we adopt a definition commonly used in psychology: namely, values are abstract 

ideas possessed by people, referring to what these people prize or attached worth or merit to. Kluckhohn 

(1951), for example, defined a value as “a conception of the desirable”. Rokeach (1973) defined values in 

terms of preferred end-states of existence or modes of conduct. In this sense, freedom, honesty, wisdom, 

health, beauty, and a world at peace, are all values. People possess these values to varying degrees, and 

tend to rank them in relation to each other. In this paper, we use the term “concern” to refer to the 

ranking, priority or importance placed on specific values. To say that a person has concern for some thing 

is to say that the person values it (sees it as important, ranks it highly, etc.), and would regret its loss. To 

say that the person has concern in relation to climate change is to say that the person values that which is 

                                                           
3Some argue that the lack of discretionary time reflects lifestyle choices. Hammermesh and Lee (2007) uncover a 
strong link between perceived time stress and individual earning, which suggests that the pecuniary rewards 
associated with working longer hours is an important factor accounting for longer working hours. Moreover, Bowles 
and Park (2004) also find some evidence that longer working hours are the result of a desire for individuals to seek 
status and emulate the living standards of wealthy peers. Thus scarce constraints are not as much ‘imposed’ on 
individuals as they are the product of their own choices in relation to how long they work and their pursuit of status. 

 



threatened by climate change, namely, environmental stability, social harmony, public health, biodiversity, 

etc.4 

Where do values such as a concern about climate change come from? Psychological research predicts that 

a range of cognitive, non-cognitive, and social factors affect the strength the climate concern (see Figure 

1). In terms of the cognitive learning process, perhaps the most important variable is the extent to which 

individuals know about climate change and believe in this phenomenon. Knowledge is an integral 

component of public understanding of climate and a necessary but not sufficient factor in increasing 

public concern about risks and motivating the adoption of sustainable consumption practice (Reser et al. 

2010). In terms of assessing knowledge, the current survey employed ten statements about the science 

and consequences of climate change which respondents were asked to designate as true or false, with a 

‘don’t know’ option in each case (see Reser et al. 2010: 72). Belief in climate change is different from 

knowledge in the sense that this factor reflects individual acceptance of this phenomenon. In this regard, 

a chief result of the survey underpinning this research was that belief/acceptance of climate change is 

very high, with this belief including acknowledgement of some level of human causality for the vast 

majority of respondents. In addition, personal experience with natural disasters or warnings, and the 

frequency of experience of bad weather events such as storms and droughts, are also thought to 

contribute to climate change concern via a non-cognitive (that is, associative) learning processes. Finally, 

social learning via media exposure to climate change issues or by discussing climate change with peers can 

also influence levels of concern (Bandura 1986). 

Hypothesis 1: Individual concern about climate change is influenced by knowledge and beliefs 

regarding climate change, social learning, and the personal experience of severe weather events. 

**FIGURE 1 ABOUT HERE** 

 

3.2 Time as a cost  

The immediate costs associated with undertaking sustainable consumption practices also play role in 

determining whether they are adopted. Since many sustainable consumption practices are quite time 

intensive (e.g. the daily recycling of rubbish or using public transport), the overall amount of discretionary 

time they require may be substanatial. This is supported by Tanner and Kast (2003) found that 

discretionary time constraints, as proxied by respondents’ employment status (part/full time or 

unemployed), was negatively associated with the adoption of sustainable food purchases. Interviews with 

environmentally concerned consumers (Young et al., 2010) also revealed evidence that a lack of time 

tends to reduce the consumer’s propensity to purchase green products.  

In line with household production theory (Becker, 1965; Gronau and Hammermesh, 2008), we also 

hypothesize that in terms of which sustainable consumption practices will be adopted, time-poor 

                                                           
4 Earl (1990) provides a comprehensive discussion about how the concept of values relates to utility 
theory. 



individuals will choose to adopt sustainable consumption practice that require relatively less time. Which 

type of sustainable consumption practices are relatively less time intensive? We call “purchasing practices” 

those actions undertaken during the actual purchasing of goods which are intended to reduce an 

individual’s carbon footprint. This includes such practices as buying fluorescent lightbulbs and buying 

fuel efficient cars. On the other hand, we label as “conservation practices” those actions which relate to 

sustainable consumption practices made in the use (rather than in the mere purchase) of goods and 

services (Dietz et al., 2013). We argue that conservation practice take more time than purchasing 

practices. While purchasing practices only require the consumer’s attention at the time of purchase, 

conservation practices requires the consumer to dedicate and attention during its actual use. Conserving 

electricity, for example, requires frequently checking to ensure house lights are switched off. Using less 

petrol implies walking, which takes relatively longer than purchasing and driving an energy-efficient car.  

Hypothesis 2: (a) A lack of discretionary time inhibits the adoption of sustainable consumption 
practices. (b) This effect will be stronger for conservation practices, relative to purchasing 
practices.  

3.3 Time and its role in the formation of preferences 

In addition to representing a direct constraint, we argue that discretionary time also plays a second 

important role in affecting the process through which preference are formed. As a constraint, 

discretionary time merely represent another cost which the agents has to factor into their decision. The 

point here is that discretionary time also affects the extent to which consumers reflect on their 

consumption behaviour - and the extent to which they are aligned with their values- in the first place. 

Specifically, we argue that discretionary time critically moderates the extent to which personal values 

guide are reflected in preferences. A moderating variable is one that affects how strongly another 

explanatory variable influences the dependent variable (Baron and Kenny, 1986). This moderating effect 

may occur independently of any direct effect that the moderating variable itself may have on the 

dependent variable in question. In the case of discretionary time, we have argued in H2 that discretionary 

time has a direct effect on the adoption of sustainable consumption practices. Our contention below in 

H3 is that, in addition to this effect, discretionary time influences how strongly concerns about climate 

change is reflected in individual preferences (see Figure 2). As such, this indirect effect may help account 

for the existence of the value-action gap. 

**FIGURE 2 ABOUT HERE*** 

The starting point for this hypothesis is the growing recognition that there is exist important differences 

between the individual’s behaviour per se and their actual self-interest: the ‘revealed preferences’ that one 

can infer from the agent’s observed actions may not represent what they actually want – i.e. their 

‘normative preferences’ (Beshears et al., 2008). In short, agents can make mistakes. Behaviour is not just 

determined by self-interest, but also by analytic error, myopic impulses, inattention and misinformation 

(e.g. Frey and Stutzer 2009; Thaler and Sunstein, 2003). One of the most widely cited causes of this 

difference is the concept of bounded rationality and the agent’s reliance on habits (Simon, 1956). To 



avoid excessive energy costs associated with deliberation, human evolution has endowed agents with 

multiple cognitive processing systems which essentially differ in terms of how much cognitive effort is 

dedicated to the problem at hand (Gigerenzer et al., 1999; Kahneman, 2003). Consumption areas which 

attract relatively little attention are therefore less likely to exhibit a relatively slow rate of change in terms 

how fast preferences adapt (Chai et al., 2007; Earl 1986; Foxall, 1990; Witt, 2001). In particular, Maréchal 

(2010) shows consumers’ habits play an important role in moderating the intention-behaviour relationship 

in the context of domestic electricity consumption.  

Here we argue that discretionary time critically influences the extent to which agent’s rely on habits rather 

than engage in costly deliberation about their consumption behaviour. Agents endowed with more 

discretionary time are likely to be less prone to relying on habits, since having more discretionary time 

may help foster circumstance in which they have the time and cognitive resources to reflect more on the 

extent to which their preferences align with their personal values. Put simply: agents who have more 

discretionary time – perhaps because they are not working full time – are less distracted by working 

commitments and have more time reflect on their consumption behavior and the extent to which these 

preferences reflect their values (Nelson et al., 2007). This key tenet of the downshifting literature only 

makes sense in a world where agents are bloodedly rational in the sense that they have limited cognitive 

resources to devote to their consumption and work activities. Hence it is likely that greater time spent on 

work may reduce cognitive resources available for consumer to reflect on the consumption behavior. In 

this regard Scitovsky’s noted that the increasingly intellectual and cognitively intense nature of modern 

work in first world economies increasingly requires a growing number of professional and vocational 

skills which tend to ‘crowd out’ consumption skills and knowledge (Scitovsky 1976). Thus we hypothesize 

that the absence of sufficient discretionary time may inhibit the rate at which preferences adapt to reflect 

the personal values of individuals.  

Hypothesis 3: Discretionary time inhibits the influence that individual concern about climate 

change has on the consumer’s preferences for sustainable consumption practices.  

This hypothesis gains support from several strands of literature in psychology. Theory and research into 

responses to psychological stress reveals longer working hours are associated with psychological stress 

(Sturges & Guest, 2004). Research shows that, under stress, people narrow the focus of their attention 

and tend to revert to familiar, well-learned, habitual behaviors (e.g., Evans and Lepore, 1997; Saegert, 

1976). Many pro-environment behaviors are not deeply ingrained and require conscious effort. Hence, as 

stress levels increase, individuals become less likely to display these behaviours. To the extent that greater 

discretionary time reduces feelings of stress (urgency, pressure, etc.), it will encourage people to widen 

their horizons (cognitively, socially, temporally, geographically, etc.) and potentially display a broader 

range of adaptive behaviors, including pro-environmental ones. Consistent with this, Fredrickson’s (2001) 

broaden-and-build theory shows that, while negative affective states narrow our perspectives, positive 

states – as might be established through the provision of leisure time – encourage a broadening of our 

behavioral repertoire and a building of capacity for future use. Thus, available time acts as a stress-



reducer, and this in turn triggers a more considered and adaptive set of behavioral responses. In terms of 

Zimbardo and Boyd’s (1999) theory of time perspective, this widening of horizons takes the form of a 

shift from a present-oriented, to a future (and more altruistic), perspective. 

Elsewhere, a number of theories  – including Hobfall’s (2011) Conservation of Resources (COR) theory 

and Demerouti et al.’s (2001) Job Demands-Resources (JD-R) theory – argue that people need, strive to 

attain, seeks to protect, and ultimately benefit from possessing, personal and contextual resources. 

Resources are of many kinds, but one important resource is time. Without adequate resources, exhaustion 

and burnout are likely. With resources, people become energised and engaged in their chosen activities. 

Thus, when depleted of resources such as time, individuals shift their focus towards conserving and 

protecting what few resources they possess, rather than engaging in other discretionary activities. As many 

pro-environmental behaviors are time-consuming and effortful; they are resource-depleting and thus 

likely to be avoided. It is only when resources (such as time) are plentiful and are not under threat, that 

people turn their attention to other priorities, including, perhaps, acting on their environmental concerns. 

4. Method and Materials 

An anonymous, online web-based survey consisting of 120 items related to climate change knowledge, 

experiences, attitudes, concerns, and sustainable consumption practices was conducted across all states of 

Australia in mid-2010 (Reser et al. 2012A). A professional survey firm (Qualtrics) was employed to 

randomly select a gender-balanced cohort of panel members residing in each of 35 geographical regions. 

The final sample comprised 3,096 Australian citizens (47% male, 53% female) over the age of 15 years. 

Approximately 80% of the sample was aged in the range 25 to 65 years. Geographically, 71% of 

respondents described their residential circumstances as either urban or suburban, a further 17% as 

‘country town’, and 12% as rural or rural residential. In terms of annual household pre-tax income, 

approximately half the sample reported incomes between AUD$40,000 and $100,000 (approximately 

US$37,800 to US$94,300), with approximately one quarter reporting more, and another quarter reporting 

less, than this range. 

Information about respondents’ discretionary time was attained from employment status 

(𝑡𝑡𝑡𝑡i). Respondents were asked whether they were: working full time (defined as 30 or more hours a 

week, 38.2% of the sample), part time (up to 30 hours a week; 19.6%), unemployed (3.9%), retired 

(15.4%), home carers (8.0%), studying (6.1%), or other not working (4.2%). For the purposes of the 

current analyses, this data was aggregated into three categories: full-time (41 per cent), part-time (21 per 

cent) and other (28 per cent). Around 10 per cent of respondents were excluded as they did not belong to 

any of these categories. We recognize that this is an imperfect proxy for discretionary time as individuals 

who are home carers or studying may in fact have very little discretionary time.  

An individual’s working time is alikely correlated with income. To properly discern the effect of 

discretionary time, it is therefore vital to separate its influence from the influence of income. The survey 

enabled us to this as income was recorded on the household level and discretionary time is recorded on 

the individual level. Hence many respondents may reside in a high income households, but their 



individual working hours may be relatively low if it is their spouse who is working. Likewise, there are 

individuals who are relatively poor but work long hours and thus possess little discretionary time. This 

variation between personal discretionary time and household income is reflected in the relatively low 

correlation coefficient (r = .42) between these variables.  

Apart from household income and discretionary time, other independent variables used in the analysis of 

the hypotheses include:  

i. Cognitive learning: How much individuals know and believe in climate change. The former is 

measured via a composite indicator that was constructed from responses to a series of true/false 

statements about climate change that were designed to gauge how much individuals know about 

climate change Statements included “Globally, the current burning of fossil fuels accounts for 

80-85% (CO2) emissions added to the atmosphere”. Belief in climate change was constructed 

from responses  to statements such as “I am certain climate change is happening” and “As far as 

you know, do you personally think the world's climate is changing, or not?” (For details, see 

Appendix J in Reser et al., 2012a). 

 

ii. Social learning: the influence of medial and peers. The variable media exposure represent the 

number of pro-environmental films/documentaries such as “An inconvenient truth” that 

respondents had viewed (ranges between 0-15). The extent to respondents discussed their 

thoughts and feelings about climate change with others (“discuss with peers”, 5 point Likert 

scale) was also included. We anticipated that these factors would have a positive relationship 

with concern and behaviour.5 

 
iii. Non-cognitive learning: the influence of weather events that may be associated with climate 

change. This was captured by a dummy variable which represented whether individuals have 

experienced a natural disaster or warning (dummy, “disaster experience”), and the frequency of 

experience of bad weather events such as storms and drought (5 point response scale, “Freq. 

Weather”).  

 

iv. Demographic Variables (𝑑𝑡𝑡𝑖), include respondents’ age, gender (dummy variable), whether 

they have children (dummy variable), level of education, income, and urban density.  

 
***TABLE 1 about here*** 

 

                                                           
5 We note there may be a possible endogeneity issue here as there may be some dynamic interaction 
between climate change concern and the extent to which agents discuss these issues with peers or watch 
programs related to climate change.   

 



4.1 Modelling Concern  

For H1, we empirically model concern about climate change. We use an Ordered Logit model (Train, 

2009) in which the ordinal responses about climate change concern (described below) are viewed as the 

discrete realization of an unobserved latent variable – the individual’s (i) concern about climate change 𝑐𝑖∗. 

This is modelled as 𝑐𝑖∗ =  𝛽𝑥𝑖 + 𝜀𝑖 where 𝑥𝑖 is a vector of explanatory variables (discussed above), 𝛽 is a 

vector of regression coefficients and 𝜀𝑖 is the error term. The categorical variable 𝑐𝑖 is modelled as 

function of 𝑐𝑖∗ as follows: 𝑐𝑖 = 𝑗 if 𝛼𝑗−1 ≤ 𝑐𝑖∗ ≤ 𝛼𝑗 , 𝑗 = 1,2 … , 𝐽 where 𝛼 are the estimated cutoff points 

(category boundaries) in the distribution of  𝑐𝑖∗, with 𝛼0 = −∞ and 𝛼𝐽 = ∞. In this study, the J = 5  

categories were sourced from the survey where respondents were asked “how concerned, if at all, are you 

about climate change?” Responses forme the categories were on a 5-point scale from “Not at all 

Concerned” (1) to “Very Concerned” (5).  

4.2 Modelling the propensity to adopt sustainable consumption practices 

For H2, the extent to which individuals engage in sustainable consumption practices is measured via a 

count of the number of different sustainable consumption they are engaged in – we call this the 

propensity to engage in sustainable consumption practices (𝑡𝑖). Specifically, respondents were asked 

what actions they were currently undertaking to reduce their carbon footprint (see Table 2). These 

consisted of a series of Yes/No questions that covered a diverse range of 15 actions. Some of these are 

potentially overlapping. For example, one could expect “reducing vacation travel” to be highly correlated 

with “reducing air travel”. To check for multicollinearity, we examined the correlation coefficients 

between these actions. Contrary to our expectations, correlations between most actions were relatively 

low, the highest being (0.67) between driving less and using less petrol. The total number of sustainable 

consumption practices reported was used to measure engagement in consumption practices. This is a 

relatively imperfect approach, as not every individual may be in a position to engage in each of the 

sustainable consumption practices.  

A combination of OLS and discrete choice regression techniques was used to investigate H2. In the OLS 

model 𝑡𝑖 was modelled as a linear function of the explanatory variables discussed above: 𝑡𝑖 =  𝛽0 +

 𝛽𝑥𝑖 + 𝜀𝑖 . where 𝑥𝑖 is a vector of covariates (discussed above), 𝛽0 is the intercept and 𝛽 is a vector of 

regression coefficents and 𝜀𝑖 is the error term. In addition, compared these results to those derived from 

the use of a Poisson count model that estimates the probability that an individual will adopt sustainable 

consumption practices as 𝑃(𝑡𝑖) =  𝑓(𝑋𝑖). The Poisson specification models the integer property of the 

dependent variable as (Hill et al, 2008:438): 

𝑃(𝑀 = 𝑡𝑖) =  
𝑡−𝜆𝑖𝜆𝑖

𝑚𝑖

𝑡𝑖!
, 𝑡 = 0, 1,2 … 



Where 𝜆𝑖 represents the mean and variance of 𝑀. The expected value of the number of sustainable 

consumption practices that the individual adopts can thus be modelled as function of the explanatory 

variables. Keeping 𝐸(𝑀) ≥ 0, this is done by defining 𝐸(𝑀) = 𝜆𝑖 = exp (𝛽0 +  𝛽𝑥𝑖). 

H2 predicts that the parameter estimate for discretionary is positive and significant. This would represent 

evidence that a lack of discretionary time is a constraint on the extent to which individuals can satisfy 

their preferences for sustainable consumption practices. In addition, in line with our argument that values 

guide preferences, we expect that individuals more concerned about climate change have a higher 

propensity to engage in sustainable consumption practices. This would be consistent with the finding that 

the parameter estimate for climate change concern is positive and significant.6 

To investigate differences between sustainable consumption practices that take more versus less time (as 

mentioned in H2), the fifteen sustainable consumption practices were divided into purchasing and 

conservation practices. The third column in Table 2 shows which how the different practices were 

allocated to these groups. Any practice involving “buying” was allocated to the purchasing practices. We 

also added the category “using fluorescent light-bulbs” since we deemed this to be a purchasing decision. 

The rest were allocated to conservation, except for three categories where it was unclear whether they 

were purchasing or conservation categories (see Table 2).  

***TABLE 2 about here*** 

4.3: Testing the adaptation effect  

For H3, we adopted two empirical approaches. First, the OLS and Poisson models of 𝑡𝑖 were modified 

to include an interaction term between i.) discretionary time and ii) concern about climate change. This 

technique captures how the simultaneous influence of two explanatory variables is not additive and is 

widely used to study moderation effects in psychology (Baron and Kenny, 1986). H3 predicts that the 

parameter estimate for this interaction term is negative as discretionary time inhibits the influence that 

concern has on the propensity to engage in sustainable consumption practices (𝑡𝑖). 

Secondly, we develop an empirical measure of the value action gap by rescaling 𝑐𝑖 and 𝑡𝑖 so that they 

were expressed in percentage terms between 0 and 1. This was done by dividing each variable by the 

maximum, 𝐶 = 5 in the case of concern and 𝑀 = 15 in the case of sustainable consumption behaviour. 

The resulting two variables were positively correlated at r = .385. For each respondent, we then calculated 

                                                           
6 Note that because of the high correlation between concern and belief, the former was omitted due to concerns 
about multicollinearity. The rest of the independent variables used in this estimation are not highly correlated with 
each other. 

 



the simple difference between these terms to derive the value-action gap variable, which ranged between 

1 and -1.7 

𝑔𝑔𝑔𝑖 =   
𝑐𝑖
𝐶
−
𝑡𝑖

𝑀
          

Figure 3 displays the joint distribution between respondents’ concern about climate change (x-

axis, defined as 𝑐𝑖/𝐶)and their engagement in sustainable consumption behaviour (z axis, defined 

as 𝑡𝑖/𝑀). The Figure shows that, while concern is positively correlated with the adoption of 

sustainable consumption practices, there is a much wider spread of these behaviors around the 

average among respondents who are “very concerned” (rightmost distribution). This indicates 

that many individuals who report being very concerned possess a large value-action gap. 

A value of 1 for 𝑔𝑔𝑔𝑖 represents the case where the individual has strong concern for the 

environment, but engages in no sustainable consumption behaviour. On the other hand, a value 

of 0 represents the case where there is no difference between levels of concern and propensity to 

engage in sustainable consumption behaviour. This could include both people who have a high 

level of concern and engage in many types of sustainable consumption behaviour, as well as 

those who have low concern and engage in a small number of sustainable consumption 

behaviours. It is also possible that 𝑔𝑔𝑔𝑖 is negative, where a score of -1 reflects the case in which 

individuals engage in all 15 practices, but are not at all concerned about climate change. Initial 

analyses revealed only a small percentage of individuals (12 per cent) with negative gap values. A 

OLS model was then used to estimate 𝑔𝑔𝑔𝑖 =  𝛽0 +  𝛽𝑥𝑡 + 𝜀𝑡. H3 predicts the parameter estimate 

for discretionary time will be negative and significant.  

4. Results 

4.1 Concern over Climate Change.  

Table 3 reports the ordered logit model for climate change concern. Model A reports 

discretionary time as a constructed variable taking one of three possible states (discussed in the 

previous section), while model B uses a dummy variable for employment status as a way of 

capturing the effect of discretionary time. As expected, the extent to which respondents had 

knowledge of, and belief in, climate change was positively correlated with their concern about 

climate change. The extent to which respondents discussed climate change with peers or were 

exposed to climate change-related media content was also positively and significantly correlated 

with climate change concern. Moreover, discretionary time had no significant influence on 
                                                           
7 For robustness, we also ran a regression on the ratio between the rescaled variables, and results turned 
out to be robust in the sense that there was no change in both the sign and the significance levels, 
although the value of the parameter estimates did change. 



climate change concern, which confirms H1. Education and Household income also do not 

appear have a significant influence on climate change concern. Climate change concern thus 

appears to traverse different income classes, education levels and discretionary time profiles. The 

marginal effects are reported in Table 4. Note that gender has a very strong influence on 

concern: being female is associated with a low likelihood of not being concerned about climate 

change. These findings are broadly consistent with findings from a range of past studies (Gifford 

et al. 2012; Weber and Stern 2011; Wolf and Moser 2011). Finally, having some experience of a 

disaster is negatively related to concern about climate change (the dummy variable for disaster 

experience is significant and the sign is negative). As noted by Reser et al. (2012B), this result 

could suggest that some type a habituation process is taking place, whereby individuals become 

desensitized to the risks of climate change as their experiences of bad weather increase.  

4.2 Sustainable Consumption Practices  

Tables 5 and 6 report results modelling engagement in sustainable consumption practices. Model 

C reports the results from the OLS regression, while model D and E report results from Poisson 

count model. The latter includes discretionary time as a set of dummy variables based on work 

status. All variables related to the cognitive and social learning process were again found to be 

positively correlated with sustainable consumption practices. This includes knowledge of climate 

change, media exposure, and the tendency for respondents to discuss with peers. However, 

variables related to the non-cognitive learning process (disaster experience and exposure to 

severe weather events) appear to have no significant impact on the propensity to engage in 

sustainable consumption behaviour.  

Age, education, and income are related to adoption of sustainable consumption practices, with 

both age and education having a positive impact. In relation to income, the negative sign for the 

income coefficient is of interest, since it could be argued that high income individuals would 

have a greater willingness to pay for pro-environmental goods. As discussed in Section 3.1, we 

argue that this result is due to the rising opportunity cost of time. If many sustainable 

consumption practices require a lot of time, this can explain why wealthy respondents are less 

likely to adopt sustainable consumption practices. The disaggregated results presented in Table 6 

confirm this argument. They reveal that the relationship between income and purchasing 

practices was positive (model F and G), while that between income and more time-intensive 

conservation practices was negative (model H and I). Purchasing practices require relatively less 

time than conservation practices. This bias by the wealthy towards purchasing practices is 

consistent with H2.  



The coefficient for discretionary time has a positive and significant influence on the adoption of 

sustainable consumption behaviour (see model C and D in Table 5), which also supports H2. 

This suggests that individuals with more discretionary time have higher propensity to engage in 

sustainable consumption practices. Disaggregated results in Table 6 show that this was more the 

case for conservation, rather than purchasing, practices. This is consistent with the notion that 

conservation practice are more time intensive, which would explain why having greater 

discretionary time would strongly impact the adoption of these practices.  

Finally, note that model E in Table 5 studies the effect of discretionary time using a set of 

dummies for employment status. The parameter estimates for these dummies indicate whether 

the likelihood of engaging in sustainable consumption practices is significantly different from the 

reference group, which is full time employed. The results show that relative to full-time 

employed workers, it is only the unemployed seeking work and students who have a significantly 

greater propensity to adopt more sustainable consumption practices. While these results do cast 

some doubt on the robustness of our results for discretionary time, it should be noted that the 

the goodness of fit for this model is lower than model D (the pseudo R2 for model E is 0.0692, 

relative to 0.0706 for model D. This reduction in the goodness of fit suggests that model E 

suffers from overfitting which tend to occur when the model includes too many explanatory 

variables (Hawkins, 2004). We are therefore more inclined to favour the results from model D 

over those from model E.  

 

4.3 The Value-action Gap 

Table 8 reports results addressing the value-action gap. Models J & K report results from the 

interaction approach in which 𝑡𝑖 is the dependent variable. Models L & M report results from 

the model in which 𝑔𝑔𝑔𝑖  is the dependent variable. For the latter set of model, it is interesting 

to note that age has a significant negative effect on the value-action gap: the older agents are, the 

smaller tends to be the value-action gap. There are two possible explanations for this. From the 

economic perspective, as individuals tend to accumulate more consumption experiences and 

consumption skills with age, there may be a commensurate increase in their ability to modify 

behaviour in a way that efficaciously fits with their attitudes. Supporting this conjecture is the 

finding that the correlation coefficient for education is positive, though the effect is not 

significant.  

In terms of H3, models J and K show the interaction term has a negative and significant effect 

on 𝑡𝑖 . This finding is consistent with the notion that discretionary time inhibits the effect that 



climate change concern has on the agent’s propensity to adopt sustainable consumption 

practices. This second indirect effect is distinctly different from the direct effect that 

discretionary time has in constraining the adoption of sustainable consumption practices 

(represented by the positive and significant parameter estimate for discretionary time in the same 

model). The negative sign on the interaction term suggests that the less discretionary time agents 

have, the less likely it is that their concerns about climate change will influence their propensity 

to engage in sustainable consumption practices.  

Moreover, in the results for model L also support H3 as discretionary time is negatively and 

significantly correlated with the value-action gap. This suggests that as discretionary time 

increases, the difference between climate change concern and propensity to engage in sustainable 

consumption behaviour reduces. It is worth emphasizing here that we have controlled for the 

effect of household income; thus, the result for the coefficient for discretionary time does not 

represent the effect of income on the value-action gap. Less convincing results are found in 

models M where dummy variables have been used to represent discretionary time. While most 

do display a negative sign, only two out of the six variables are significant at the α=10% level. 

However, we note that model 13 displays a goodness of fit that is lower than that of model 12 

(the simple R2 for model M is 0.5311 which is lower than the 0.535 for model L). This lower 

goodness of fit suggests that overfitting could be an issue in model M. The model seems to 

include too many explanatory variables which reduces the degree of freedom in the estimation. 

We are thus inclined to favour result from model L rather than model M. 

Finally, it is interesting to note contrasting results for how knowledge and concern about climate 

change influences the value-action gap. On the one hand, objective knowledge of climate change 

was negatively (but not significantly) associated with the gap in models L & M. This suggests that 

individuals who know more about climate change had relatively smaller value-action gaps. On 

the other hand, concern about climate change had the opposite effect: it was positively and 

significantly associated with the gap. This result suggests that many people who are strongly 

concerned about climate change may in fact be doing very little to reduce their carbon footprint. 

This could be because they view climate change as an inevitable and unavoidable event (Reser, 

2012B). Thus any effort to mitigate climate change from their perspective would be pointless. 

The positive and significant association between concern for climate change and the value-action 

gap can be thus viewed as evidence for some degree of maladaptation based on low perceived 

personal efficacy among respondents. In contrast, the negative effect of knowledge implies that 

greater knowledge and understanding of climate change brings with it an enhanced awareness of 

how to act upon one’s concerns. 



5. Conclusion 

This paper has made two main points. Firstly, we have sought to show how important 

theoretical synergies can be achieved by combining insight from the literature in environmental 

psychology studying the value-action gap with the literature in ecological economics that seeks to 

better understand how preferences are shaped and what factors can help contribute to the 

emergence of more pro-environmental consumer preferences.  

Our results deliver insights into how discretionary time and contemporary working patterns 

contribute to the value-action gap. Holding constant household income and other factors, we 

found that the value-action gap appears to decline among individuals with relatively more 

discretionary time. In addition, discretionary time was found to have a positive influence on the 

overall propensity for individuals to adopt sustainable consumption practices across a wide range 

of consumption domains.  

Secondly, these results highlight the need to understand discretionary time as not only a cost that 

constrains the satisfaction of given preferences, but also as a factor that shapes the formation of 

preferences & the extent to which they are aligned with the underlying environmental values of 

consumers. To date, much of the research in sustainability seems to be too closely focussed on 

how existing preferences of consumers may pose a hindrance to achieving sustainability (Norton 

et al. 1998). However, there exists overwhelming evidence in environmental psychology that 

concerns about climate change and the environment are real, pervasive and growing. There 

needs to be a greater research focus on what is inhibiting the conversion of this concern into 

action. A final contribution is that we developed a new methodology for calculating the value-

action gap and including this in multivariate analyses to explore the factors influencing this gap. 

In terms of policies to promote sustainable consumption, these results underline the call to 

consider how working conditions affect the achievement of sustainable consumption patterns 

(Schor, 1992). Tax and subsidy measures currently used to promote sustainable consumption 

patterns are slow and costly to implement, and could lead to the crowding out of the voluntary 

adoption of sustainable consumption patterns (Claro 2007; Frey and Jegen 2001; Spash, 2010). 

Our results suggest that measures to increase discretionary time by, for example greater 

provisions for vacation and promoting a better work/life balance, will help empower individuals 

to develop preferences and exhibit behaviour that are more in line with their latent concerns 

about climate change. 

We conclude by acknowledging that there are several shortcomings in this study that could be 

addressed in future work. First, future surveys on climate change adaptation should collect 



information on non-leisure, household production activities undertaken by respondents. In 

addition, more accurate data could be obtained on working hours, as well as the type of work 

under taken by respondents. In this way, a better understanding and conceptualisation could be 

achieved as to how adaptation dynamics vary across different occupations and industries. Finally, 

the results suggest that it would also be worth explicitly capturing the ways in which consumer 

skills and accumulated experience affect the value-action gap.  

Open questions also remain about how past consumption experience affects this gap. Does such 

experience leave consumers with more knowledge that enables them to act on their concern? Or 

is it the case that accumulated experience renders individuals increasingly inflexible in altering 

their existing consumption experiences? Given the urgent need to achieve a rapid transition to 

sustainable consumption patterns, more work needs to be done in each of these directions.  
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Figure 1: Model of Environmental Concern. 

 
 
 

Figure 2: Model of Environmental Concern. 
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Figure 3: The joint distribution of concern and behaviour 

 
Note. The x-axis plots normalized concern about climate change based on a 5 point Likert scale: the score 1 
represents being “very concerned”, while 0 represents “not all concerned. The Y axis displays the frequency of 
responses, while the Z axis represents engagement in sustainable consumption practices. Here 1 represents adopting 
a wide range of practices, 0 represents engaging in no practices. 
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Tables 

Table 1. Sustainable consumption practices 

Survey Question: A person's "carbon footprint" is the amount of greenhouse gases 

put out as a result of his or her energy use. This includes energy used directly, like 

electricity and fuel, as well as the energy it takes to make and transport all the 

products you use. 

What actions are you currently taking to reduce your carbon footprint? 

(Please tick any that apply) 

 

Behavior % of 

respondents 

Conservation/ 

Purchasing 

Recycling 88.2 C 

Using compact florescent light bulbs 82.8 P 

Using less water 79.7 C 

Using less electricity 79.2 C 

Driving less 48.4 C 

Using less petrol 48.4 C 

Walking/bicycling/scootering 40.3 - 

Buying local food/organic food/growing own food 39.9 P 

Buying/using smaller/more fuel efficient car 34.0 P 

Using trains/buses/subways/other public transport 25.9 - 

Reducing travel/vacation travel 24.1 C 

Buying energy from renewable sources 17.9 P 

Reducing air travel 17.8 C 

Carpooling 9.8 - 

Buying carbon offsets 5.8 P 

Nothing 2.8  

Other 3.9  

 

 



Table 2.  

Descriptive Statistics for Explanatory Variables  

Variable Mean S. D. Min. Max. 

Age 46.18 14.53 19 98 

Dummy – Gender (1=female) 0.47 0.50 0 1 

Discretionary Time 1.98 0.89 1 3 

     

Dummy – Children 2.34 0.95 1 5 

Urban Density 0.60 0.46 0 1 

Dummy – Freq. of Weather 0.17 0.70 0 5 

Knowledge of Climate Change 2.67 2.92 -7 10 

Income 3.01 1.68 1 7 

Belief in Climate Change 15.87 4.18 4 20 

Media Exposure 1.48 1.49 0 13 

Discuss with Peers 3.54 1.59 1 6 

Dummy – Disaster Experience 1.63 0.48 1 2 

Note. The correlation matrix between dependent variables reveals no highly correlated variables, the highest being between 
knowledge and belief in climate change (r = .51).  

  



 

Table 3: Ordered Logistic model of Climate Change Concern 
              Model A            Model B 
 β S.E. β S.E. 

Psych. variables     

    Knowledge of CC  0.059*** 0.016 0.060*** 0.015 
    Belief in CC 0.438*** 0.015 0.432*** 0.014 
    Discuss with peers^     

Disagree 0.202 0.142 0.171 0.139 
Somewhat disagree 0.394*** 0.149 0.368** 0.146 
Somewhat agree 0.721*** 0.144 0.714*** 0.141 
Agree 0.889*** 0.145 0.834*** 0.142 
Strongly agree 1.179*** 0.175 1.148** 0.171 

    Media Exposure 0.112*** 0.028 0.113*** 
 
 
 
 
 
 

0.027 
    Freq. Weather^ 0.015 0.061 -0.005 0.060 
    Disaster exp^ -0.202** 0.085 -0.207** 0.082 
Household Income^     

$40,000-60,000 -0.014 0.122 0.018 0.118 
$60,000-$80,00 -0.028 0.129 -0.025 0.123 
$80,00-$100,000 -0.007 0.134 0.023 0.127 
$100,000-$150,000 -0.163 0.132 -0.136 0.125 
$150,000-$200,000 -0.334 0.205 -0.318 0.199 
Greater than $200,000 0.004 0.303 -0.039 0.293 

Discretionary Time^^  -0.550 0.050   
Part time   0.120 0.103 
Retired   0.143 0.136 
Home carer   -0.015 0.152 
Unemployed, seeking work   0.174 0.235 
Unemployed, not seeking work   -0.514 0.406 
Student   0.187 0.188 

Demographic variables     
     Age  -0.002 0.003 0.000 0.004 
    Gender^ -0.550*** 0.081 -0.509*** 0.081 
    Children^ -0.004 0.094 0.008 0.095 
    Education^     

Year 11 0.220 0.213 0.241 0.206 
Year 12 or equivalent 0.034 0.121 0.043 0.119 
University degree 0.207 0.142 0.257 0.140 
Postgraduate degree 0.083 0.164 0.093 0.162 

    Urban density^     
Suburban -0.074 0.122 -0.066 0.120 
Country town -0.038 0.143 -0.027 0.141 
Rural 0.193 0.197 0.167 0.191 
Rural residential -0.183 0.205 -0.100 0.200 

intercept 1 3.485 0.321 3.669 0.312 
intercept 2 6.249 0.347 6.421 0.338 
intercept 3  9.128 0.369 9.308 0.360 

P-value (see note) 0.0000 
0.2946 
-2520.1 

0.0000 
0.2927 
-2636.8 

R2(see note) 
Log likelihood 

Nr of observations  2765 2889 

Note. P value: *** p<0.01, ** p<0.05, * p<0.1. The Breusch-Pagan test revealed no evidence of heteroscedasticity: Ho that the variance 
is homoscedastic was not rejected (p = .364).  ^Dummy variable. The category “Year 10 or less” is reference category for education. 
“Strongly Disagree” for Discuss with peers; $40,000 or less for income; “urban” for urban density; Male for gender (1 represents 
female); “No children” for children (1 represents respondents who have children). “Full time working” for employment status. 
^^Discretionary time is treated as continuous variable in model 1 and as set of dummy variables in model 2.  
  



Table 4: Marginal Effects for Climate Change Concern (based on model 1) 
 Model A 95% C.I.s 
 ∂y/∂x S.E. lower upper 

Cat 1 - “Not at all concerned”     

    Knowledge of CC  -0.001*** 0.000 -0.002 -0.001 
    Belief in CC -0.000*** 0.0065 -0.011 -0.008 
    Discuss with peers^     

Disagree -0.004 0.003 -0.009 0.001 
Somewhat disagree -0.007*** 0.003 -0.013 -0.002 
Somewhat agree -0.012*** 0.002 -0.018 -0.008 
Agree -0.016*** 0.003 -0.021 -0.011 
Strongly agree -0.017*** 0.002 -0.022 -0.013 

    Media Exposure -0.002*** 0.001 -0.004 -0.001 
    Freq. Weather^ -0.000 0.001 -0.003 0.002 
    Disaster exp^ 0.004** 0.002 0.001 0.008 

Cat 2 - “Not very concerned”     

    Knowledge of CC  -0.003*** 0.011 -0.015 -0.005 
    Belief in CC -0.075*** 0.004 -0.083 -0.068 
    Discuss with peers^     

Disagree -0.03 0.023 0.079 0.012 
Somewhat disagree -0.06** 0.023 -0.108 -0.019 
Somewhat agree -0.113*** 0.020 -0.152 -0.073 
Agree -0.136*** 0.020 -0.175 -0.098 
Strongly agree -0.161*** 0.018 -0.197 -0.125 

    Media Exposure -0.019** 0.005 -0.029 -0.010 
    Freq. Weather a -0.003 0.011 -0.023 0.018 
    Disaster exp^ 0.035** 0.015 0.006 0.065 

Cat 3 - “ Fairly concerned”     

    Knowledge of CC  0.005*** 0.001 0.002 0.007 
    Belief in CC 0.034*** 0.004 0.026 0.041 
    Discuss with peers^     

Disagree 0.013 0.008 -0.002 0.028 
Somewhat disagree 0.020*** 0.005 0.011 0.030 
Somewhat agree 0.027*** 0.006 0.016 0.038 
Agree 0.028*** 0.007 0.014 0.042 
Strongly agree -0.010 0.018 -0.046 0.026 

    Media Exposure 0.009*** 0.002 0.004 0.013 
    Freq. Weather a 0.001 0.005 -0.008 0.010 
    Disaster exp^ -0.016** 0.007 -0.031 -0.002 

Cat 4 - “very concerned”     

    Knowledge of CC  0.007*** 0.002 0.003 0.011 
    Belief in CC 0.051*** 0.002 0.047 0.055 
    Discuss with peers^     

Disagree 0.025 0.018 -0.011 0.061 
Somewhat disagree 0.051** 0.021 0.010 0.093 
Somewhat agree 0.098*** 0.022 0.054 0.143 
Agree 0.124*** 0.024 0.078 0.170 
Strongly agree 0.188*** 0.035 0.119 0.258 

    Media Exposure 0.013*** 0.003 0.007 0.020 
    Freq. Weather a 0.002 0.007 -0.012 0.016 
    Disaster exp^ -0.023** 0.010 -0.042 -0.004 

Note. P value:*** p<0.01, ** p<0.05, * p<0.1. The reference category is “Not at all concerned” – marginal effects have been estimated at the 
sample mean value. 

  



Table 5: Model of all sustainable consumption practices 

 
                  Model C (OLS) Model D (Poisson) Model E (Poisson) 

VARIABLES β   se β   se β   se 

Psychological variables 
         Knowledge of Climate change 0.114 *** (0.018) 0.017 *** (0.003) 0.017 *** (0.003) 

Concern about Climate Change 
         Not very concerned 1.201 *** (0.179) 0.254 *** (0.034) 0.262 *** (0.033) 

Fairly concerned 1.897 *** (0.177) 0.369 *** (0.033) 0.378 *** (0.032) 
Very concerned 2.446 *** (0.192) 0.437 *** (0.034) 0.444 *** (0.034) 

Discuss with peers^ 
         Disagree 0.763 *** (0.176) 0.161 *** (0.032) 0.161 *** (0.031) 

Somewhat disagree 0.849 *** (0.184) 0.179 *** (0.033) 0.178 *** (0.032) 
Somewhat agree 1.172 *** (0.177) 0.232 *** (0.031) 0.233 *** (0.031) 
Agree 1.565 *** (0.178) 0.286 *** (0.031) 0.288 *** (0.031) 
Strongly agree 1.807 *** (0.210) 0.317 *** (0.035) 0.309 *** (0.035) 

Media Exposure 0.300 *** (0.034) 0.041 *** (0.005) 0.039 *** (0.005) 
Freq. Weather 0.000 

 
(0.073) -0.001 

 
(0.011) 0.000 

 
(0.011) 

Disaster experience^ -0.017   (0.105) -0.002   (0.017) 0.001   (0.016) 

Economic variables 
         Household Income^ 
         $40,000-60,000 -0.247 
 

(0.151) -0.034 
 

(0.024) -0.036 
 

(0.023) 
$60,000-$80,00 -0.373 ** (0.158) -0.054 ** (0.025) -0.064 *** (0.024) 
$80,00-$100,000 -0.504 *** (0.165) -0.076 *** (0.026) -0.084 *** (0.025) 
$100,000-$150,000 -0.396 ** (0.164) -0.060 ** (0.026) -0.075 *** (0.025) 
$150,000-$200,000 -0.537 ** (0.251) -0.081 ** (0.041) -0.106 *** (0.040) 
Greater than $200,000 -0.580 

 
(0.377) -0.098 

 
(0.060) -0.119 ** (0.058) 

Discretionary Time^^ 0.210 *** (0.062) 0.034 *** (0.010) 
   Part time 

      
0.022 

 
(0.020) 

Retired 
      

0.036 
 

(0.026) 
Home carer 

      
0.012 

 
(0.030) 

Unemployed, seeking work 
      

0.081 * (0.045) 
Unemployed, not seeking 

      
-0.037 

 
(0.087) 

Student             0.067 * (0.036) 
Demographic variables 

         Age 0.024 *** (0.004) 0.004 *** (0.001) 0.004 *** (0.001) 
Gender^ -0.266 *** (0.100) -0.041 ** (0.016) -0.048 *** (0.016) 
Children^ -0.209 * (0.117) -0.031 * (0.019) -0.025 

 
(0.019) 

Education^ 
         Year 11 0.422 
 

(0.261) 0.071 * (0.042) 0.068 * (0.040) 
Year 12 or equivalent 0.354 ** (0.150) 0.059 ** (0.025) 0.050 ** (0.024) 
University degree 0.251 

 
(0.176) 0.043 

 
(0.029) 0.031 

 
(0.028) 

Postgraduate degree 0.731 *** (0.203) 0.114 *** (0.032) 0.102 *** (0.032) 
Urban Density^ 

         Suburban -0.064 
 

(0.151) -0.008 
 

(0.024) -0.004 
 

(0.024) 
Country town -0.001 

 
(0.176) 0.001 

 
(0.028) -0.003 

 
(0.028) 

rural -0.231 
 

(0.237) -0.037 
 

(0.038) -0.035 
 

(0.037) 
rural residential 0.274 

 
(0.256) 0.046 

 
(0.040) 0.057 

 
(0.039) 

Constant 1.716 *** (0.356) 1.008 *** (0.061) 1.058 *** (0.059) 
Test value 33.93*** 981.45*** 1005.49*** 
R-squared (See note) 0.271 0.0706  0.0692  

Note. Observations were 2765 for 3 and 4, and 2,889 for 5. P value:*** p<0.01, ** p<0.05, * p<0.1 ^Dummy variable, reference categories are the 
same as those detailed in Table 5. ^^Discretionary time is treated as continuous variable in model 1and 2 and as set of dummy variables in model 3. 
Test statistic is F for the OLs models and the LR Chi-squared statistic for Poisson models. R-squared is the simple version for OLS and Pseudo for 
the Poisson model. 



Table 6: Results for purchasing & conservation consumption practices.  
  purchasing practices conservation practices 

 
Model F (OLS) Model G (Poisson) Model H (OLS) Model I (Poisson) 

  β   se β   se β   se β  se 
Psychological variables 

            Knowledge of Climate change 0.040 *** (0.007) 0.021 *** (0.006) 0.057 *** (0.012) 0.014 *** (0.004) 
Concern about Climate Change 

   
   

      Not very concerned 0.206 *** (0.072) 0.155 ** (0.062) 0.755 *** (0.114) 0.258 *** (0.043) 
Fairly concerned 0.416 *** (0.071) 0.281 *** (0.060) 1.183 *** (0.113) 0.373 *** (0.042) 
Very concerned 0.607 *** (0.077) 0.367 *** (0.063) 1.442 *** (0.123) 0.428 *** (0.044) 

Discuss with peers^ 
   

   
      Disagree 0.158 ** (0.071) 0.125 ** (0.060) 0.540 *** (0.113) 0.177 *** (0.041) 

Somewhat disagree 0.161 ** (0.074) 0.131 ** (0.062) 0.539 *** (0.118) 0.179 *** (0.042) 
Somewhat agree 0.290 *** (0.071) 0.208 *** (0.059) 0.696 *** (0.114) 0.222 *** (0.040) 
Agree 0.394 *** (0.072) 0.259 *** (0.059) 0.928 *** (0.114) 0.276 *** (0.040) 
Strongly agree 0.519 *** (0.084) 0.313 *** (0.066) 1.007 *** (0.135) 0.294 *** (0.045) 

Media Exposure 0.084 *** (0.014) 0.040 *** (0.009) 0.153 *** (0.022) 0.035 *** (0.007) 
Freq. Weather 0.018 

 
(0.029) 0.007  (0.021) 0.015 

 
(0.047) 0.003 

 
(0.015) 

Disaster experience^ 0.158 ** (0.071) 0.007  (0.031) -0.003   (0.067) 0.000   (0.021) 
Economic variables 

   
   

      Household Income^ 
   

   
      $40,000-60,000 0.011  (0.042) 0.026  (0.045) -0.235 ** (0.097) -0.054 * (0.030) 

$60,000-$80,00 0.044  (0.061) 0.042  (0.048) -0.319 *** (0.101) -0.076 ** (0.032) 
$80,00-$100,000 0.077  (0.064) 0.033  (0.050) -0.444 *** (0.106) -0.111 *** (0.034) 
$100,000-$150,000 0.059  (0.066) 0.032  (0.049) -0.373 *** (0.105) -0.093 *** (0.034) 
$150,000-$200,000 0.059  (0.066) 0.055  (0.075) -0.564 *** (0.161) -0.144 *** (0.054) 
Greater than $200,000 0.098  (0.101) -0.060  (0.114) -0.556 ** (0.241) -0.148 * (0.079) 

Discretionary Time -0.079  (0.151) 0.004  (0.019) 0.140 *** (0.040) 0.037 *** (0.013) 

Demographic variables 
   

   
      Age 0.012 *** (0.002) 0.007 *** (0.001) 0.017 *** (0.003) 0.004 *** (0.001) 

Gender^ -0.187 *** (0.040) -0.104 *** (0.030) -0.120 * (0.064) -0.031 
 

(0.021) 
Children^ 0.029   (0.047) 0.019  (0.035) -0.088 

 
(0.075) -0.022 

 
(0.024) 

Education^             
Year 11 0.042  (0.105) 0.031  (0.081) 0.118 

 
(0.167) 0.034 

 
(0.054) 

Year 12 or equivalent 0.135 ** (0.060) 0.083 * (0.047) 0.130 
 

(0.096) 0.036 
 

(0.031) 
University degree 0.142 ** (0.071) 0.085  (0.054) -0.048 

 
(0.113) -0.011 

 
(0.037) 

Postgraduate degree 0.335 *** (0.082) 0.179 *** (0.060) 0.159 
 

(0.130) 0.044 
 

(0.042) 
Urban Density^             

Suburban 0.053  (0.071) 0.005  (0.046) 0.029 
 

(0.096) 0.009 
 

(0.031) 
Country town 0.164 * (0.095) 0.030  (0.054) 0.077 

 
(0.113) 0.021 

 
(0.037) 

rural 0.262 ** (0.103) 0.086  (0.070) -0.113 
 

(0.152) -0.029 
 

(0.049) 
rural residential 0.005  (0.060) 0.140 * (0.074) 0.230   (0.164) 0.061   (0.051) 

Constant 0.222  (0.143) -0.379 *** (0.114) 1.008 *** (0.228) 0.503 *** (0.078) 
Test 19.88*** 321.41*** 27.07*** 534.60*** 
R-squared 0.179 0.0382 0.229 0.0478 
Note. Observation were 2765 for 10-12 and 2889 for 13. Test statistic is F for the OLs models and the LR Chi-squared statistic for Poisson models. R-
squared is the simple version for OLS and Pseudo for the Poisson model. ^Reference categories are the same as those detailed in Table 5. 

 

 
  



Table 7: Marginal Effects of sustainable consumption practices  
 Model D Model G Model I 
 ∂y/∂x S.E. ∂y/∂x S.E. ∂y/∂x S.E. 

       

    Knowledge of CC  0.171*** 0.003 0.387*** 0.010 0.054*** 0.15 
    Concern about CC       

Not very concerned 0.254*** 0.034 0.235*** 0.091 0.819*** 0.129 
Fairly concerned 0.369*** 0.033 0.455*** 0.090 1.257*** 0.126 
Very concerned 0.437*** 0.034 0.622*** 0.098 1.483*** 0.139 

    Discuss with peers^       
Disagree 0.161*** 0.032 0.200** 0.094 0.611*** 0.137 
Somewhat disagree 0.179*** 0.033 0.210** 0.098 0.618*** 0.142 
Somewhat agree 0.232*** 0.031 0.348*** 0.094 0.784*** 0.136 
Agree 0.286*** 0.031 0.444*** 0.095 1.001*** 0.137 
Strongly agree 0.317*** 0.035 0.553*** 0.115 1.077*** 0.165 

    Media Exposure 0.041*** 0.005 0.073*** 0.017 0.136*** 0.025 
    Freq. Weather a -0.001 0.011 0.013 0.037 0.010 0.056 
    Disaster exp^ -0.002 0.017 0.012 0.057 0.000 0.083 

Household Income^       

$40,000-60,000 -0.034 0.024 0.047 0.082 -0.216* 0.121 
$60,000-$80,00 -0.054** 0.025 0.077 0.087 -0.302** 0.128 
$80,00-$100,000 -0.076*** 0.026 0.060 0.090 -0.433*** 0.131 
$100,000-$150,000 -0.060** 0.026 0.058 0.089 -0.367*** 0.132 
$150,000-$200,000 -0.081** 0.0041 0.100 0.139 -0.554*** 0.197 
Greater than $200,000 -0.098 0.060 -0.103 0.192 -0.538** 0.286 

Discretionary Time 0.034*** 0.010 0.007 0.034 0.145*** 0.050 

Note. The reference category is “Not at all concerned” – marginal effects have been estimated at the sample mean value. 
  



Table 8: Results on the Value-action Gap  
  Dependent variable is 𝑡𝑖 Dependent variable is 𝑔𝑔𝑔𝑖  

 
Model J (OLS) Model K (Poisson) Model L (OLS) Model M (OLS) 

VARIABLES β   se β   se β   se β   se 
Psychological variables                         

Knowledge of Climate change 0.114 *** (0.018) 0.017 *** (0.003) -0.008 *** (0.001) -0.007 *** (0.001) 
Concern about Climate 

Change 
            Not very concerned 1.489 *** (0.211) 0.334 *** (0.039) 0.170 *** (0.012) 0.167 *** (0.012) 

Fairly concerned 2.462 *** (0.282) 0.526 *** (0.051) 0.374 *** (0.012) 0.370 *** (0.012) 
Very concerned 3.297 *** (0.383) 0.672 *** (0.068) 0.587 *** (0.013) 0.584 *** (0.013) 

Discuss with peers 
            Disagree 0.760 *** (0.176) 0.160 *** (0.032) -0.051 *** (0.012) -0.051 *** (0.012) 

Somewhat disagree 0.844 *** (0.184) 0.177 *** (0.033) -0.057 *** (0.012) -0.057 *** (0.012) 
Somewhat agree 1.165 *** (0.177) 0.230 *** (0.031) -0.078 *** (0.012) -0.079 *** (0.012) 
Agree 1.567 *** (0.178) 0.286 *** (0.031) -0.104 *** (0.012) -0.106 *** (0.012) 
Strongly agree 1.808 *** (0.210) 0.317 *** (0.035) -0.120 *** (0.014) -0.117 *** (0.014) 

Media Exposure 0.301 *** (0.034) 0.041 *** (0.005) -0.020 *** (0.002) -0.019 *** (0.002) 
Freq. Weather 0.006 

 
(0.073) -0.000 

 
(0.011) -0.000 

 
(0.005) -0.000 

 
(0.005) 

Disaster experience -0.018 
 

(0.105) -0.002 
 

(0.017) 0.001 
 

(0.007) -0.000 
 

(0.007) 
Economic variables 

            Household Income 
            $40,000-60,000 -0.252 * (0.151) -0.036 

 
(0.024) 0.016 

 
(0.010) 0.018 * (0.010) 

$60,000-$80,00 -0.376 ** (0.158) -0.056 ** (0.025) 0.025 ** (0.011) 0.029 *** (0.010) 
$80,00-$100,000 -0.502 *** (0.165) -0.075 *** (0.026) 0.034 *** (0.011) 0.037 *** (0.011) 
$100,000-$150,000 -0.383 ** (0.163) -0.057 ** (0.026) 0.026 ** (0.011) 0.033 *** (0.010) 
$150,000-$200,000 -0.527 ** (0.251) -0.079 * (0.041) 0.036 ** (0.017) 0.047 *** (0.016) 
Greater than $200,000 -0.576 

 
(0.376) -0.098 

 
(0.060) 0.039 

 
(0.025) 0.048 ** (0.024) 

Discretionary Time^^ 0.612 *** (0.168) 0.147 *** (0.030) -0.014 *** (0.004) 
   

Interaction (Time x Concern)  -0.143 ** (0.056) -0.038 *** (0.009) 
      Part time = 1 

         
-0.010 

 
(0.009) 

Retired = 1 
         

-0.015 
 

(0.011) 
Home carer = 1 

         
-0.005 

 
(0.013) 

Unemployed, seeking work 
         

-0.036 * (0.019) 
Unemployed, not seeking  

         
0.015 

 
(0.035) 

Student = 1                   -0.029 * (0.016) 
Demographic variables 

            Age 0.023 *** (0.004) 0.003 *** (0.001) -0.002 *** (0.000) -0.002 *** (0.000) 
Gender -0.271 *** (0.100) -0.043 *** (0.016) 0.018 *** (0.007) 0.021 *** (0.007) 
Children -0.206 * (0.117) -0.031 * (0.019) 0.014 * (0.008) 0.011 

 
(0.008) 

Education 
            Year 11 0.422 
 

(0.261) 0.070 * (0.042) -0.028 
 

(0.017) -0.027 
 

(0.017) 
Year 12 or equivalent 0.356 ** (0.150) 0.060 ** (0.025) -0.024 ** (0.010) -0.020 ** (0.010) 
University degree 0.239 

 
(0.176) 0.040 

 
(0.029) -0.017 

 
(0.012) -0.012 

 
(0.012) 

Postgraduate degree 0.722 *** (0.203) 0.112 *** (0.032) -0.049 *** (0.014) -0.044 *** (0.013) 
Urban density 

            Suburban -0.072 
 

(0.150) -0.009 
 

(0.024) 0.004 
 

(0.010) 0.003 
 

(0.010) 
Country town -0.006 

 
(0.176) 0.001 

 
(0.028) 0.000 

 
(0.012) 0.002 

 
(0.012) 

rural -0.232 
 

(0.237) -0.036 
 

(0.038) 0.015 
 

(0.016) 0.015 
 

(0.015) 
rural residential 0.255 

 
(0.256) 0.043 

 
(0.040) -0.018 

 
(0.017) -0.024 

 
(0.017) 

Constant 1.240 *** (0.401) 0.860 *** (0.072) 0.136 *** (0.024) 0.116 *** (0.023) 
Observations 2,765 

  
2,765 

  
2,765 

  
2,889 

  R-squared (see note) 0.273 0.0718 0.535 0.5311 
Test 33.13*** 997.76*** 104.70*** 92.40*** 

^^Discretionary time is treated as continuous variable in models 10-12 and as set of dummy variables in model 13. Observations were 2765 for 10-12 
and 2889 for 13. Test statistic is F for the OLs models and the LR Chi-squared statistic for Poisson models. R-squared is the simple version for OLS 
and Pseudo for the Poisson model. 
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